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0 and smaller than 1, thereby correcting the updating vector 9 , and the updating vector 9 after corrected is added to the reference 

^ vector 9 base, so as to calculate the model parameter vector 9 . 



WO 02/086630 Al IIIMIIIIUIIIIIHIIII 



(84) ftJgHflSJrt;: 3-D^/mW(AT,BE,CH,CY,DE, 2 X^n — K&tf <fe<0B&l§l3Ol*T f*. 5£#!*fT£;ft& 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). &PCTiS-ify hO^HIwfg KS^lt 1*4 r 3 — K<tBgf§ 



(57) 

2>. ^tOW^* — ^HJ£» (2 2) ir^5^- &(DW£1>7 h)V (6 
base) h)V (dfi) &1mM? ZM^-C'e^JV;'*? * — hJU 

id) <Dg.m*fto. mm^z hji (d0) (D'pfc< i ~2<Dmm<Dj®&miz 

fcflEIEU tflEaoM'** (dfl) £«2p^ h;U (Abase) dUPl? 

it, ^-r^/x^*— mug £^tb-r*>. 



WO 02/086630 



PCT/JP02/03895 



m m m 



WO 02/086630 PCT/JP02/03895 

2 

^ &m.mmfr e> & * ki**it ^ o -c l * -s f 

y^«*p-r*aj«llt«l»««*««6*J:0iai6nT^6 <09*««rH¥l 1-7 3 
2 0 6^ft) o 

P-7«> m.fcf«rW¥9-2 7 4 5 0 4-5&«fcj&3nTV>S. £©&$gfC« 

, *9^5V>^-Ffw»©&«tt**iis»ju x^-ff-o^-FiwiaBp 
«a«*sfcj£ t^JS'j $ n-s tt©*ttMK £^ ^ s $ nt ^ & . 

1-9 3 7 4 HWMIKtt, X5-f 5^ >i^E- K««©5feJ£tt 
Sfcx ±f3#M¥l 1 - 7 3 2 0 6^*fcS*tlS«»H«Ttt, 

5*— *©*j«h*»c» ^/wt^*— ^©f^ra^UT^ffisn&jsfrf&ft- 



WO 02/086630 PCT/JP02/03895 

3 

±mnmw-i 1-7320 6 j %'£mzmMtsnfcmm~?^ mi(D&mz&z> 

£(MT£fii'Jf(lg£mte> ^lx.«#H 2000-17938 4^^fH^$nTVi 

y h commit jrrstft^i, iwi^ggfcj: o mfeznrc^jiA? 

yhoxti^mmi:<Dmm^t}^ti> tammmmu, y'^yh^oxti^m 
»s&&)izmfeirz>z\tiz£<o, 7°7ybmt}*gmm^MJfr2 j &z>mffl\z&v% 

L^L&7$t£, ±m<$ffl2 000-17 9-38 4-^^fgfc^$ nSffigfitt 

> &K>m#-m\z\tt7-( 5 s -t yp^-Fmw^Bmtsn&mmMfflxtiizfov 
xy-f'rj y?*-}*mwitm^&fflwmmz0frmm^mteb<D'e$>-2rc. u 

v b)v&mwjgiW.tefc<miE>nx^z>. z\<dxuv hKftmmmmvxuy h)i 

fto>m%.*. PID (Jt«, 5»$K IWUOSSitSXnyh^SS 

4»IH¥8 - 2 6 1 0 5 O^tC^SnTt^. 



WO 02/086630 



4 



PCT/JP02/03895 



WO 02/086630 



5 



PCT/JP02/03895 



3 >Kn-7tt. mtzmfe^&iz&vmfe-zntz'ET'ji'n? b)i*m 
^xmft-7^>b&mw?z>o mmm^®^ mm^^/^? *-?H7 bjv 
omjEmm Ode) ttnm-rzmfemnnft^fkt, mmizmmzj&VTMm 

£% l^©^©ii*tt^0ct t)^C^< 1 kQfr-Z^mfem. (DELTA i, E 

ps i) *m$t.irz>z.t\z&K), MisMiT^ hfrzmjE-rzmm^z wm^ie 

fii^tl, mfc^JVAv^—fKD&mH? b)l> (0base, 6 (0) ) 

izmiEtsrLfrw.m^z bji&mn-r -sjit^^o, mm^)vn^ *-f<.? b 
i£r>'b-g^mj£m*mn-T%z.t\z£K). mm^p bjiwwiEzti, 

b<Dxi>\zmt>2>mm (b 1 <DmmzMt>zmm %itz\zmm-77>b<Dxm-fii 
fs:^o z\n\zj:v, m$t^ b)v<DmiE\z&.z>i&i$mm<D%£L*m±'?z>z\Ltf 

^f*u<«, m^m^ b)vmiE^mt, mm^m^bjv (e co) ) <d 
'pts.< i-D(D^m\zhmmm^m (epsi) &m&-rz> a z\<Dm&\z&^ 

<D-7^>b<Dum§im*mm-r2>o mM^mz. :/^> h^^^wb-r^ ^tic 



WO 02/086630 



6 



PCT/JP02/03895 



»-*-*. WtBRfc^SMS, tKEtT^7^-^^^ h;V©RJje«£ (ide) 

sjraa-rsrajtRHjftB^at, »pi3tR*^^©ieHrt c-eidnrlm 

TlS i d e^E I DNRLMT) fcifeSttH ltHBR|j£«JSSr»i»>^^lK:«IE 
(idenl) SfflV^TlfffB^JW^^^-^^^ WWS3*|iJ-r*. 

$?£U<te, f&fBBfr^HWU iHffSM (DTHR) ©^ffcS (DDTHR 
) SfctttfrfE^^hOffia (DTH) IzjfcVTmMirz. dtite«kD, 

JftS^fc^SlSlfcRaE*, ^5ftR*tUTi6»i:fcl4*«UTtS3J:i:SI» 



WO 02/086630 PCT/JP02/03895 

7 

$?£L<«, mmyy>b(Dmm^m^ mu-jyyvv&tKD^mm. (pr 
edth) *%.m-tz>^m^m*-z*>\zffix.z>. 

tfr&h<\z, mm^m^mz. ififBmfe^mz&rtmm-zntc^w?*- 

Z\£tfX^Z>« 

;w^^SKSj-r^iKUj^ (6) tstnxny b)v^mwimm do) 

sggciagi (thr) f-— st^-a-^^ofc, t&ie^ny h;^msj^e^©0Ji® 
A^^^-r^/i^^-^ (dut) 

»*u<a, wiBy^>h«, f^mh (212) wn&m\zmm&&i£i-? 
z&m&i&^m (2ii) tW5W->xfA (2oi) Mtax^ 

mmtt, \z -gc £ z> <fc -5 fc > mmmm -> x ^ a ^ © fWfp a* £ » jrr & /i ^ * - 

^ (DKAF) ^^ffl^-^. 



WO 02/086630 



8 



PCT/JP02/03895 



J£te> IM3:/9>K©2|*SB* (DTH) ICJ&DTa&^eT^WT^*— * (Ha 

s e) sfajtssjptT^/^^-^fffl^t:, nm^frnvt—fom 
Mmm (ide> *#m-r*rajt»j6*m^ai, RRfeKs&fc&UTiesrjfcfr 

* — Mc&mzUmZzf^y h©ffl^j (DTH, TH) *S^ttllfilB^>h 
ttifcOWWBSHI* (DTHR, THR) fTS. JItlfc.k'K h<B»4#te 



WO 02/086630 



9 



PCT/JP02/03895 



tm#Sfc86©aiB0iA^3 (Urch) Sffffl-r-BaiaUffA^lftH^Si:, 

< t^mmmmmmxij (ueq) R^T»iB5tutuiA* (urch) *indrr* 

(Ueq) ©!6»fl[ft«^S1i:*5fif3£ft:^S:t*«it*. 

ioMiann ^ ^ > h <d m t) t mm e u®. t. num. izm-3 < mmvtmm 
mm &®&iM.m± izmn & ©pj^iiij xts tm^T, f^>b ^©*j»a* a* 



WO 02/086630 



10 



PCT/JP02/03895 



t> (ueq) *nm?zmmfflWA*nm^&£, mtmnwmm*mm®W:\M. 
u±\zm^^>rz^(Dmmw\xti curch) *w.mTz>mmmxt>m.m^mt. 
>>i*< t hmmmffifflfflxt) (ueq) ■&xfmm®mmxt> (urch) &jq# 
■tzz\£\z£r), mm7?>h^<DMw\ti (u s i ) ^w-m-t^mmxtsnm 

ts turch) (Dwrnzm^zmwy-f > (f) MiBx^-r^^ 

^^^D^^bT^fil (XKRCHSTB) K^HT ^^^fb^^it^So 

#m$n, >^e- Fffl'ffltf^&fetmm-znrct^te, mmmxti 

<Dwmzm\<>z>mw>f-i>tf, ^rw^ mm* ^o&fefctzmiz 

i2®mmm±izffi&z>r£tb(DmfoMxt} (u a d P ) ^iffltsMUAAiiii 

^gr^WU MSEM1SPA#l?ffi#g:«, MIB^MJ*A* (Ueq) , MIBSBi 
MXt) (Urch) -RUmUmmmXts (Uadp) *ljaW?2>Z\£\z£D, $H 

my^>b^mmxti (usd *nm-tz>o 

z\onmz£.n\z. ^mumxiimsmmmxwz, ^^\zm^mxii^n?L 
x, -77>b^<Dfflmxt)-t>mmt:*iz><D-c, ftni^^jvfcmm (mm&y? 
> h <D#tt £ , =E^)V{tir z> z\ t \z ± r> im ^nsWMttr^o^i t 



WO 02/086630 PCT/JP02/03895 

11 

mvtmm*. mmmmmM^o £t£&®mw.n±\z&i&?zfc&<D^ffiMwx 
* (ue q) ^mt^mmmxtiW^mt, mmm^mm^m^mm. 
m±izm^^tz^(03mmxti curch) *n.m-tz>3mMx*inm^&t. 
Mw.m&ftmm&Mw.mmmm±tzmi£%tz&<DmifcmAt) (uadp) 
T^mmmxt}n\a,^t, mzmmmwxii (ueq> , biiibsj^ija^ -ju 
rch) Rtfmmmxtt (uadp) *i>m-$-z>z\}i\z&K>. mm77>b^<D 
mwxt> (us i) *w.tii-rz>uwA-t)g.m^mt. x^-frr^ >if=t-^mm 
t>^^tm^ntct^\^ mmmmmxii (uadp) <D&m\zm^z>mw 

(G) mm^^-fy 1 ^ >^ ; 6-h*»f t kl3^ftt5f (XKAD 
PSTB) \Z$&E?%>3zfefc^WL£*mZ-Z>. 

z. o^mmz &n\t, ? ^ > b ©m* turn @ sub t ©m^ks-c? < imh 
m&m&m&o £i£z®m&&±\zni&^*ti&<Dmmmwxt>h. mmvt- 
mm & ®-mw.m± izmn * & «> (ommmxti t , mmvtmm * wmw. m± izm& 
% tc tbvmfomxjj t^m^T, ^^>b^.ommxtii)mm^n, x^tV 
FM'm^&feZivmtztifzt&u. mjfcmxtxD&Buzm^zfflwt* 

^uim, &mk^m\z&K)Mwmmm^<Dmw*M%iv-o'D, x^-r^ 
z*>\z*mm> x7-fT^ >^f^-Ymm\z^r)^=ryb^mmT^>7.^^ 

mz&-3<mj&M$k~?&z>w&m%i. (a) (Dm^nm-t^^mmmm-m^mt 

Z&TlS^Z&VlzmiBWmMm*^ (VPOLEOT) tZ&feit^WLt 



WO 02/086630 



12 



PCT/JP02/03895 



?=E- Ffflmz&r)M&-7 i ?> h* WITT** 9 Ha> 

^-pmuwsjitfljjsnfti*^ ^©^xjua^^-^ (bi> © 



WO 02/086630 



13 



PCT/JP02/03895 



;p©^Ex;wt7^>-^^^ MPs, «rc^ , 7>hcDA*Kt;ni*t*^xRi^ 
mmm^mt, mm^^/^*-*^ b)i<omi&sk& (ide) *#m-r 

b)l<D^m (al, a 2, bl, cl) ©<il£s fi/fifeU 5 v Y$mn\Z.U 

iR-r*«iH¥»i*5(rr*. 

o 

■D<D^m<DM£;M\zO J;D^:#< 1 J; 9/h£v>Bf^#: (DELTA i , EPSi 



WO 02/086630 



14 



PCT/JP02/03895 



b<Dxt!\zmt)2>mm (b KD&g.\zmt>z>mm) ^rc^nm-yy^^boxinti 
\zmt>^>fsi^w^ (c i ®if t:ito§ii) \z-d^t\z, mzmfem (del 
TAi, EPSi) zmnvte^* :nci?), mmn7 hJvomiEiz&zfeif; 

§fsu<tt, mtmrn^p bivmiEmmz. mtmm^p bju (e (o) ) o 
i zxD&miz'bmmffifem&mn'rz, z.raz&r>^ 

xmm-f^y h*fflw?zfflwmm£*mz-fty > ^> bomwmm.*m&~?2>* 
mfiBiij^^^, mm^)^^^-^^^ h)V0fs\femm (ide) 
2>m%.mMwm^m£, ^m^mm^m^mm^H c-e idnrlmt^ i d 

e^EIDNRLMT) Wf3|i^mit£^;frft»:E^3IW/£ 

mmmnE^mt. wmfem&miE^mz & vrnjE^ntcmfemm (ideni) 

rat, atriB^^w^^-^^ bJumm^mz^DMtii-znz^jw^? 
*—5>^z b)v<D^m<Dm*. mjtu s v b^mmzmwi-r^mm^t^m-r 



WO 02/086630 PCT/JP02/03895 

15 

al, a 2) **3fJt©M« (El 8) ^fclTJ; 5 fc> «flB*»OS*Ott*ft!l 

Errs. 

£?£L<te> iWiarajtKStfiE^Stt, fflttBHjgRS (ide) ^MfBHff^ 
WH (— E I DNRLMT^ i de^E IDNRLMT) \Z$>%>t%\t. WIS PI 
(ide) SO^tS. JLtiKckD, t^/X^^— ^©«fcSlfe*n* 

$&K:*56Wtt» 7 r 7>hS»f«©S!tl« (THDEF) £/B ^X^Mkt 

•wrr ttmttzr? > h (D«nvM«««-r«. ^ib^o^e^ 

1) }cS^V>Th&IBBt^©*^M (THDEF) **IIE-*-S*tIE^&**rr*. 



WO 02/086630 



16 



PCT/JP02/03895 



(c i) ttmmf&m-tzctiz.kioffiiEm (thdefadp) *nmv 

, RMiEttfcioTirafBBf^oafeJpIt (THDEF) Sr»iE*r*. 

frn?*-? (al, a2) i> IGIB:/5>h^©IW»AafcWto*#2© ; e5 s 
;Wl7^-^ (bl) W|BWWA*X^9>h©ai*©VimK:%>Wt)6 

^v^actrw^^-^ (ci) tfc^ox^Ksns. 

)Vft*wm-$-%>WWi^Wi (6) ttttWDy MHfrgRHr&g (10) 

, IfflfBf&Wgifttd:, MfB^Dy Y)\<ft<Dm&. (TH) £SHiH§£ (THR) fc- 

StS-tt&ckSJ::, WSB^ny h;i/#Klfe^e (10) ^©«fliA**ft«*rs/^ 

9*-* (DUT) fc^ffiT^. 
!?$U<tt, WJE^ny (10) », KHB;* a y Ml** * H# 

^rac#»r*^i#s&^a (4) wsB^n«/.ih;i/#*p§#^jc##-rs 

Jg2j*»^S (5) i£#;L, t&l31Slfr#g: (6) te^DilffB^Dy h;i/#&JK 
8&LftVi£#te, 1»K3glR^»2#»#g: (4, 15) \Z£K>> mU7*Uyh)V 
#tf7t^hBS (THDEF) KltlTf WBJ5ffe©**P*tt 
, J(rB5*7*^mj* (THDEF) CRJlt*. i 

MflHMB!£ 1MMBn£¥fttt. «rtB*5*;W?9^-^©RlJ£BI* (i d 

e) *J|CHJ-r*Wft»*J|£WWt, »rajfe»«3TO«©«BBrt (-EIDNR 



WO 02/086630 PCT/JP02/03895 

17 

LMT^ i d eSSE I DNRLMT) fc**<k#tt, J»IB|SS!J£I8££«^;frflJfc 
<DM& (TH) £fcteMiB (THR) iZf&Cftm (DDTHRSQA) 

-^irajsn^o-cN ini^iidt^^w^^^— ?\z<m&T2>z\ii-bmm-z*i 

**©^Dyh^il*(Of«t (PREDTH) ftdftB-r^a 



- WO 02/086630 PCT/JP02/03895 

18 

H3a, mi(Dm^mm=L=.y h (ecu) iz&vm^Hsnzmm&^-rmffi 

^-^ (VPOLE) <Dmt<DM&&7F-?m-?&2>. 
H5S, ^7^T-f >^-Fn>hn-^(DfiJ^i^> (F, G) ©g*£$g 

1216 A;&.I*6 =Et^7^-^OH'J7 hftlftWrsfc*©®-?**. 

H8tt, XDy h;PtOf7^^hiSTtl^ ; Er;^7^~^ (c 1 * ) \Z. 

iion 0 9©m3SC£^T^ffi^g£©8£^£fT5M©:7o-3^-K-e 

01 1«, |il9©^S{C*5^T ; E7 i ;W > ?7^-^I^^O^^IIfTT-g>5a3g 

0i2n 01 i ©«iafc^v*THjfe«3t (ide) ©«j*£*fT-r*a&3© 

0 1 3 A&tfl 3 B«, ITORSS (ide) © n~ /U y ^ 
£fc£>©0T?&5. 

016^ 01 l ©MSKi&W-S^t^W^* — h)l (0) ©ftj£flS*B 
017H 0160J!lII^^5 ; 6f;i';t7/-^ (al* , a2' ) ©US 

ai8(i si 6 ©^aa^i^^e^/t^^— p(Dm<Dmk&mwr2>fr&(D 

01 9H H16©JHIl;^ltl,tfJWl7^-^ (bT ) ©U57hll 



WO 02/086630 



19 



PCT/JP02/03895 



mi 6 (Df&miZ&ljrZ^JW*?* — $ (c 1 * ) {D'JSyhffli 

02 2(t EOOMSfC^ViTOTA^ (Us 1) ©i£#£*frr&#lS©:7 
BJ2 3H BJ2 2©fflSC*ViT^8B«>»IKI»[tt (a pre) ©^#^^fTf 
HI2 4H B2 SCfilfC^wrMHftia!*/^^-^ (VPOLE) COWl 
0 2 5 A— 2 5 CH B2 4 ©JflSTftflJ-T 5*7 y 

02 611 0 2 2<DM3£:fe<AT^M£|g|M (a p r e) ©5«»M©^» 
H2 7S, EI 2 2©fflSK:*^Tai38ftIA* (Urch) <DlH**9iff'r&4& 

02 8«, ®2 2 <DMmiz&\,*xmj&Mxti cuadp) omnzmft'Tzm 

03Ott, OBS^^ViX^^^-^hgg^-rn (thdefadp) (Dig 
B3 1W\ Hl©l-?«ia-yh (ECU) td:D^S^nsll^« 

•B:7n^Bnr*s (is 2 ©mjg^io . 

^) . 

03 3(1 0 3 2©MS^^V^r^5 ? ;i'/t7^-^|ig5fe§gCD^$^fT-rS5n : 



WO 02/086630 PCT/JP02/03895 

20 

i3 5e, H3 3©*&3K:*5v>TEjjeisa (ide) ofew-ttmn-tzymo) 
gi36tt, 03 2(Dmmiz^xmmxti (usi) (Dmn^mrft^mmo) 

H3 8H H3 6©»SK:*V^X«JlftHft« (a) fcsfefrTfc 
B3 9ft, 03 6 ©MK&^TSlliiliJATJ (U r c h) 0^*^fT-T«>M 
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>«ttROT«ftt*«#5n5. -euT, TfB5£ (1) 
0 2 A&tf 2 BfcfcarT^TckSKlfcD* XD>y hMigfl 0 <D&&\Zt& 

DTH(k+l) = a 1 XDTH(k)+ a 2 XDTH(k-l) 

+ b 1 X D U T (k-d) + c 1 : ( 1 ) 

2) fc«k9)£tt$n*xny h;v#HMg*Tfc*. 
D T H (k) = T H (k) — T H D E F (2) 

THH*ffiUfc7n y h^#H*, THDEFteflNB^a-^MBae 

(l)Oal, a 2, bl, c 1 teu fWfPtt*^?\>l'©*SM4*&»e>S : e 

±k* (i) T^nsns^^wsu a*«aw©affls*aic"r2>fc«>fc«ffl 

Lfc, $£1ifcP#r.^cDD A 11X^65^ (delayed autoregressive model with 
exogeneous input :9\-ffl>X3) S'E.WM^^fr) T&-5o 

5£ (1) te45V>T«, ffiA©IliDTHl3||feS=eTJW^^-^a 1, a 
2, X^CD^i— 5^ ifcDUTfcL&SfrS^^W^I* — *b 1 ©fl&fcl, Atti^fc 

"$•^5*— -T^t>-fe> ^JW^* — ^PH£*fc:J;rK trJ^7^ 
-^al, a2, b 1 i^RtKl^JW^ — ^ c 1 ftPJ^f* H fcfc«fc 5 s 

H31t ECU7HiOiS^tll.XD7 V*;W#«WI6«©«tB:/ny d7 0T? 
&D> ZKOfHfPMU. 5S : J&X^-r5^ >^-H3>bD-5 2 1 =E^)V 

fi (KT r^SHHMj <hVi5) PREDTH(k) (=DTH(k+d)) 
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S«W£THR£«)£-r*B«HaS!J£«2 4 £^6>&£. 

n.~7V J£DUT£|?fcBU mi/fcfa-f^H:DUT$tHW5. 

#g§mTH©Bil§§STHR^<Z)i£^ft^#tt^ ^©A'^*-^ (VPOL 
E) ^^ViTM^M-r^^i^ti<t^(3> f©^Dy h^#3 

= [al, a2. bl. cl] ) jiJSX^-f 5 s * >^E- 1*3 > h n 

-5 2 1lCMt5. .fcDIMfcWtett. t^WX?* — ^R^S§2 2«U XO-y 

o Z\<D&5 i:bt^P7 h;^g§^TH£@«lgggTHRiCi£^£i*£fc&{C^ 
Jl^^e^A^^-^ a 1 , a 2, bl#*#S*-U £ 5 * h M 

PREDTHSIffiU jUfcX^-f ^ >^^E- F3> 2 1 izm^T^b 
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DTHR(k) = THR(k) — THDEF (3) 

ZLZL~£* XPy h;i/#!8^^SDTHt> @SttDTHRt©§§ e (k) SrT 

bB5$ (4) TJtsrr^^ Mjsx^-r^^ Fn>ha-^cD^r^^a 

a(k)«, TfBjS (5) K^fclSjtSnS. 

e (k)=DTH(k)-DTHR (k) (4) 
a (k) = e (k) + V P O L E X e (k-1) ( 5 ) 

= (DTH(k)-DTHR(k)) 

+ VPOLEX (DTH(k-l)-DTHR (k-l)) 

cizi-e, vpoleu - 1 &<o^< i &k> ^m\zmMznz>wmmm. 

teu a (k)= 0£#5fc-fMe (k)<^ MlnUiHe (k-l) i it tt* itHt 

&£<DTv ^gfc^it^ tuftiti^. >d^ i 6— F1W»tt 

, z.<D®&w.m±<Dm&e woMzmwzmmvfrfflw-z&o^vji&m&mo (k) 

£&£=b5K, ^/^^•fe^lSle (k)i:BulHl^lMe (k-l) ©m^tDii:^ffi¥ 

i^t5t>0T?S5. ^<D*£Jf^ XOyhJ^MilDTHH SUSfift 
DTHRH3ltt5J;5K, IffftD/U htt£J#t?Tf|i!lfII£tl£o 

. 04!:^tJ:5i', fie (k)OM*#tt> tftfeftZD^ hJ^ISSiiD 
TH<Z>gMDTHR^®^#tt£^Mt-£££#tT££„ JBH*«fctt, VP 

oLE=-itnt, ^<ii«eu^vi#ttt^D, «j»w*tSH£^9*--*v 
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(Dmm&mmt % z t 

^ 4 i #&gw 5 (Dttmti iz Htm k> & o z. t 

^(Dtcib, xn«y h;i/#<Z):£gB£m3£&T«> -d^e (k) <AJ&3fc5£S£4£T£i± 

hMSTHR^I^ffiDTHRO^biDDTHR(=DTHR(k)-DTH 
R(k-l)) fcjSUT> t)MM^7^-^VPOLES|gttl.j:5ttfc. 

laifci^fcX^-ff^ lie (k) ttatUiSie (k-l) 

. lie (k)^m^.Vtz.^mm^> ^o^^f ;Hb^fCMUTn;U 

*r<D£t)f3;m&fr*>. W^©A* (3>hD-5©ffl*) DUT(k) (U 
s 1 (Btfe^Et^) tt, Tf3:£ (6) #WJ^PA^)U e q (k) 

. SliiifiJA^U r c h (k)&Z#gjSHUA:*JU a d p (k) (DfU £ blftt^ns. 

DUT(k)=U s l (k) 

= U e q (k) + U r c h (k) + U a d p (k) (6) 

0, £05114 A* U r ch(k)H <!M«M&^miS^±^-&?>fcJ6<OA^Tfe 
£^mi£^'^-&£fca6<DA:*J'T?&£>o eJHF&A^U e q (k) , U r c h (k)Rt^ 
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a d p Odontittm&mWTZ. 

$5fc"f^##H£teTfE5£ (7) Tf-^-^&n^o 
a(k) = a(k+l) (7) 

ft (1) jlfetffca; (4) RCX (5) £JBV>T5£ (7) ^fc^^-TV J±D 
o £ 6 kl, SUitSIA^U r c h (k) Rtf SiJ&M A* U adp(k)$, **H?*rF 

a do) w (n) ic^^its. 

DUT(k)= -r^-{ (1-al -VPOLE) DTH(k+d)+ (VPOLE— a2) DTH(k+d-l) 
bl 

-cl+DTHR(k+d+l)+ (VPOLE — 1 ) DTHR(k+d) 
-VPOLE X DTHR(k+d-l)} (9) 

= Ueq(k) 

Jrch(k)=^" a (k+d) (10) 
_ c k+d 

Jadp(k)= I A T a (i) (11) 

+d)Rt^)6t5Bi*DTHR(k+Wl)MS , e»5. tf&'I^Blclg 
»©XD»; S;P#MM^fiDTH(k+d)iLT,^^tl!lS§!2 3£<kD#ffi$ 
§ r ?iIHII§SPREDTH(k)£fflV^ ISIDTHR (k+d+il) <h IT> S#T© 

SfcfcBBiflllAAU r c h&£fi&*SMA:*7U a dp!CJ;0, ^^SSS^^fc 
RttWCfcmSLV (k) £5&^b,fl-3LV (k)ll*tbT«0««o (k))6«5S3tTf » 
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u a d p (kXDwmjt&zwiwrz. 
mmmmxtiu e q (k) \t.m&ftmm*w&w.B±\z&%i-?z>tc#>(DAi)-c& 

o(k) = a(k+l) (7) 

& (1) MZftZTS, (4) (5) £fflV>T5£ (7) J*D 

UT(k)£:£i63i:, TIBS: (9) ^#&n, Itl^iiWAAU e q (k) hfs. 
Z>« 3 £> fc\ IJ1IXAU r c h (k)Rtfilj£:jl!lA#U a dp(k)£« -etl^nT 

fBii; (io) ms (id tc«fco^8-r^. 

DUT(k)= -^-{ (l-al-VPOLE)DTH(k+d)+ (VPOLE-a2)DTH(k+d-l) 
- cl +DTHR(k+d+l)+ (VPOLE- 1) DTHR(k+d) 
-VPOLEXDTHR(k+d-l)} (9) 

= Ueq(k) 

Urch(k)= z ^- a (k+d) (10) 

_ r k+d 

Uadp(k)= -rr lAT<r(i) (11) 

±133; (9) ©awifctt, tt««fMdgjia07ny h;^HM8iDTH 
tt+d)RtWje-rSB«ltDTHR(k+d+l)*«j^IlT?*-5. *^T> tf^Md» 
M©Xoy h;i^H«fl!MDTH(k+d)i:l/T,tt* ; WI82 3 KJ; t)ITffi2 
nSfaHMPREDTHOOSiSK l^fiDTHR (k+d+1) tit, SSrCD 
SIlDTHR^lV^^tttl.. 

*#W(wtt^SLV (k) £3®5£l^gLV (k) C«l/t«DMMa OOtfi&JfeTifc 
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3k, ^>FRtfGO|l^to*!4J, TIBS (12) ~ (14) ^mtfTZLt, 

F>0 (12) 
G>0 (13) 
F<2 - (AT/2) G (14). 

Sk±<D£oiz. i(9)-(ll) fciO, WiA*Ueq(k), PJBS'JA 
#U r c h (k)at^**HIA*U a d p (k)£^fcBU |-n5®A*©^filtLT 
, 5*3.—: 5 i -rltDUT(k)*ira , r-&Ct*JTf*-5. 

tf;W7^-a'M2 2H lWifibfc«fc5K:lWII»aft©X* (DUT(k) 
) R^ffi^ ( T H (k) ) \zm-3^T. fflffltt&^JVft^JVK?* — f"*.>7 Y)\> 
£3¥ffi-r£o HfrWfctt, t^WI^^-^BHfeSb TSBS (1 5) tc<fc 
S«;fcfflWJ6T;i'=fUXA (-ISftl^Sg/h 2 f fe7)M'J XA) * 

^ (k) = e (k-1) + K P (k) i d e (k) (15) 
0 (k) T = [al',a2',bl',cl'] (16) 
d^T, a 1 ' , a2', b 1 * Rtf C 1 ' ft, &MTZ> U S «y hffll^^l 
TSfi&CD^T*;^?*— ^t?&j&. tfcide (k)tt, TIBS; (17), (18) 

ikzs (19) \z£K>fem-znz>mmmm~c$>z>. DTHHAT(k)si mm<o^ 
H(k)(Dtt^ («t rtooy hfrftmmmnn.} t^5> t&^o kpoo 

tt» TIBS: (2 0) K«fcD£|^ns$*<f 5£ (2 

0) ©P(k)tt, TIBS; (2 1) tcJ:D#tt}^nS4^(DiE^ff^J-e*^>. 



i d e (k)=DTH(k)-DTHHAT(k) 
DTHHAT(k)= 9 (k-1) T C (k) 

C (k) T =[DTH(k-l), DTH(k-2), DUT(k-d-l), 1] 



(17) 
(18) 

(19) 
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KP(k) = 



P(k) C (k) 



l+C T (k)P(k)C(k) 



(20) 



P(k+1) = 



1 

Ai 



(1- 



X2P(k)C(k)C T (k) 



)P(k) 



(21) 



Ai+ A2£ T (k)P(k)C(k) 



^ (2 1) O&lkX 1, A 2<DWLJ£*Z£Ki, i (15) - (21) fc«k*H5fe 

A 1-1, A 2 = 0 @^-f>T;PrfUXA 

A 1 = 1, A 2 = 1 S/jN2^T;Pzf'JXA 

A 1 = 1, A2=A t^>7^'JXA (UiO, l^COm^) 

A1=A, A2 = l a^##S/h2m^T^rf»JXA (A«0, lTO^f 



— J5*mMMWn?U, TIBB1) , B2) > B3) (D^^mtct Z. <h^3&J6 



B2) aiVii&^^fc'V^iS^ 

B3) ^^;w\^^-^o hu y hm± 

ftf±|BBl) WB2) #f&A lfttfA 2 ^tl^* 



ens. 
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©"C, 07 At*t«k5^«ffH»Fn 1 £^T^R&$?MS£fr5. ^#1$ 
fcfciU TlfliS (2 3) Kl<k9, #EjE|!5«»* i d e n 1 (k)&*ttiU H©#EjER! 

i d e n 1 (3d & RKX h)Ve (k) ©#ffi£ff 5. f 

&3b"&, ±IBS; (15) KttATTlBsS (15 a) ftfflVi*. HftteJ;?K _hfB 

i d e n 1 (k) = F n 1 (ide(k)) (23) 
6 00 = 6 (k-1) + K P (k) i d e n 1 (k) (15a) 

-fbT^o **Jft»«T?»4x 0 7 A- 7 CtC5Ri-^«#©«&j£irr<5:*: 

ifiA7^EIDNRLMTS, TfBsS; (2 4) fci; D ^fcB£fl£. gfll 

% (JMfcttfctt, rfJ|EJ|iDDTHRSQA^ftlt«Sf. ^«ff«A9^ 
— 37 E I DNRLMT^Jp-rs<t-5tCSa^-r-5) <fc<5fclLTV>£. intcto 

bTb£5 ^t^E5jt-r?>^t*tT?^?>. (24) (DDDTHRd St7n 

^ h;v#iSTHR0^bfiT$.o, TiBafe (2 5): ic^o^ffi^ns. 
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DDTHRSQA(k) = 7 - I DDTHR(i) 2 (24) 

n+1 i= o 

DDTHR(k) = DTHR(k) — DTHR(k-l) (25) 
= THR(k) — THR(k- 1 ) 

££T> XUy hJV#i«IilDTHtt@StDTHR^®|SX7'fT^ > 

^-Kzi>hn-^2 1 \z£r)MWtsnT\,*Z>fetb. mm\z^ (2 5) oii 

iDTHR^^Oy hj^lSSiiDTH'vflL, XD7 hjWigt^l 
DTH©^ffcMDDTH£|p:£DU 5£ (2 4) ODDTHR^DDTHC^T 
#&n5ZiWlDDTHR S QA^i;T^lW?7^-^E IDNRL 

£ few*? m <d o /u h & £ $ e, t m & %> * \z «s ss/&x ^ < ?v > ^e- h 

s MIBS: (15) ^ckD^m^nfc^E^W^^^-^^:^ b;K9 (k)<Z)&^Jjta 1 
a2', b 1 ' Rtfc 1 ' COITUS v hmm&mV, ^JE^JVn^^ 
-$>^f h)V6 L (k) (0 L (k) T = [al, a 2, b 1, cl]) Soffit* ^ 
It. iij&^-f'T^ h'n>bo- ^ 2 1 rau ^ie^^jwi^^— 

l (k)^^vix, xht-( ytf^—vmrn^mn-?*. fc&u 

Sfc-fTfEsS; (2 6) ~ (2 9) iZ^K>, V h 'J^XAR^Bt, ^£7 h;PX(k) 

s.^u(k)&^^-r«.„ 
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-ft o] 
-[ b o l o] 



x(k)= f DTH(k) "1 
XW LDTH(k-l)J 



U(k)= 



= j~ DUT(k) ~j 



(26) 
(27) 
(28) 
(29) 



unSO-T Bt, ^h;VX(k), U(k)£JSV>T, UmMMi^y" 

frzfemr z>Mm$: (i) sMirrt, tibss oo) wens. 

X (k+1) = A X (k) + B U (k-d) (30) 

^ (30) 3^&x(k+d)£3fcae>3£, TtB^ (3D *>*#e>n<5. 



X(k+d) = A d X(k)+[A d_1 B A d " 2 B ••• AB B] 



U(k-1) 
UCk-2) 



U(k-d) 



(31) 



Jlit, U5yhffiii© ; £fi^7^ar , a2', bl' Rtfcl 
' fcJBV>T^ HJ^A' Rt£B' SrTIB^: (3 2) Rtf (3 3) fc«kDJ&**r 
^^h^XHAT(k+d)il (3 4) T^Sft*. 
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~Lo 0 J 



(32) 
(33) 



XHAT(k+d) = A' d X(k)+ [A' d-1 B' A' d " 2 B' ••• A'B' B'] 



U(k-1) | (34) 
U(k-2) 



U(k-d) 



^mH? h;i/XHAT(k+d)(DmifT©^T?$>^>DTHHAT(k+d)^\ « 
fiiiPREDTH(k)TfeO> TfB5£ (3 5) T#*.£>n£. 
PREDTH(k) = DTHHAT(k+d) 

= alXDTH(k) + a2 XDTH(k-l) 

+ j8 1 XDUT(H) + J3 2 XDUT(k-2)+-+i3dXDUT(k-d) 
+ r 1 + r 2 +•••+ rd (3 5) 

ft2&mm, 0ifctVMJ£*A' d -'B' Olfrl^m. TittTbU^XA' 
""'B* © lfr2^^1! , *«)o 

S(35) l:i0fHi$n5fIfiilPREDTH(k)^ MIB^ (9) K:® 
Mb, §&CaftDTHR(WdH), DTHR (k+d) , RtXD TH R (k+d-1) 
n-^tlDTHR(k), DTHR(k-l), &Z*D THR (k-2) fcg^i&*.<5 Z. t \Z J; 0 
, Tffi^t (9 a) ^#f>n^.o (9 a) fci^ WHA*Ue q. Od^M-lH 



DUT(k)= -tt-{ (1-al — VPOLE) PREDTH(k) 

t>JL 

+ (VPOLE— a2)PREDTH(k-l) — cl + DTHR(k) 
4- (VPOLE — 1) DTHR(k-D- VPOLE X DTHR(k~2)} 
= Ueq(k) ( 9a > 



WO 02/086630 



34 



PCT/JP02/03895 



5$ (3 5) \z^r)nm^tL^mmmmpREDTH(k)^m^x, tib 

S (36) iaOfWtitiapre(k)^il> HJSigiJA^U r c h (k) 
RtKil^MA^U a d p (k) ^n^*nTfE5£ (10a) RtX (11a) fc«t 0 

apre(k)= (PREDTH(k) — DTHR (k-1) ) 

+ VPOLE ( P R E D T H (k-1) — DTHR (k-2) ) (36) 

Urch(k)=^^- ffpre(k) (10a) 
-G k 

Uadp(k)= I ATapre(i) (lla) 

^©^gjcD^'kM^x^^l/hlfi^Tnt hdefad ptUT^fflU 7,Uy 
h JV^^M^IMSD T HW@ T H R CD#m \zm V^S £ £ £ Ufco 

^z\~e*mM]&t&xfe, misss (15) ~ (21) x^n^m^mmom^: 

2§g^>M : £, ^7*JVhlim-rnt hdefad p £ UT#fct5t-£<fc-5 K It 

JMfcWfcWu Mia^; (15) - (21) <D 0 (k)Rtf 0 (k) T £ thdefadp 
IcltU, C (k)RtfC (k) T £ r 1 j fcg&U ide(k)$ecl(k)lClil, 
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KP (k)£KPTH(kHcS&U P (k)£PTH(k)fcgglU AlR^A2^ 
tL^etlX 1 ' -RtfX 2 ' MtSutfciO, TfBj£ (37) ~ (40) 



thdefadp(k+l)=thdefadp(k)+KPTH(k)ecl(k) (37) 

PTH(k+1 ) = — ft- _ T _ 7 _ii_ ) p T H( k ) (39) 
ecl(k)=cl'(k)-thdefadp(k) (40) 



;A1* RUk2' ©IS^KckO, WaiLfc4O0T;i/=fUXA©Mtl^^ 
5t&nJt£T&£^ 5£ (3 9) Kl&ViTkJU MAT <£ 0 1 £^<Dfifr^ 

(3 7) ~ (4 0) ©m»f'43ViT«, fBtrr^lite t hdefad 

S/J\2 3l}£k:££ ; &5MW^*-^ c KDiMW^i 

Ml0^#SWT7*^MiSfnt hde f adpft h^IB^ (2 
) -RZS (3) fCjg^^n, 5£ (2) (3) Cf^TTlB:* (4 1) SlU (4 

2) K^^k h;i/#IBS<i^fiDTH(k)S.tKa=»#DTHR(k) ^ffiS 

DTH(k) = TH(k) — THDEF + t hde f adp (41) 
DTHR(k)=THR(k) — THDEF + thdefadp (42) 

(4 1) SlU (4 2) &mm-?Z>Z. T7*^hiSTHDEF^ 
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|W]S§§2 2 RtflfctB^SIS 2 3 <Dmm*n%l-?Z>r£tb<D, ECU70CPUI;^ 
B#W (M^2msec) StECU7©CPUT*fr$tll). 

5£ (4 i) r# (4 2) ©mj*£*frU XDy h;i/#HSIglDTH(k)&r; 

@^{SDTHR(k)&^tB-TS (010, 7fy^S2 1 RtfS 2 2) 0 &43s 

tWrflE^C; (1 5 a) Kck^^^l/A^-^^ h;U0 (k)<D»tB#ill£^ifTb, $ 

i<Xr>y^S 1 3Tlt 02 1 tew"rtttt^«*©afc||[ft*ff U ^MlH 
iPREDTH(k)^Wn. 

^V^TX^^yS 1 2 -UgLfctt L-fc^jE^JWI ^ hJl/6L (k) 

V>T, El 2 2CStW»X*Us 1 (k)©»J|L«ia*S(lfT*r * &7-y?S 1 4) 
o TJftto-fe, «ffWIPXAUe q, £JSiSiJA7JU r c h (k) RtfilJSMliATJ U a d 
p(k)£#tBU ^n5©A*©^SltLT, afiAAUs 1 (k) (=7^—5^ 
JtDUT(k)) 

SrfrVi, S?jg*a»J7 9^FSMCSTAB©l8:3tSfT'5. d ©SfcJMBU 7 9 ^ F 
SMCSTABI1 r l j (cig^^n^xhjlji&X^^x-O^— K3> hn — 

u fcts^$n> mfox^^y** ycf^z- h'a> 2 i wftjet^ofc 

<h * tt, «J«H«IR?E/^ *5Sf£ft:m«*X POLESTBfc 
Ift^-T* (02 4, Xry7 , S2 3 1, S 2 3 2#i) iri'bfc, WiftWA* 
UeqS: To J tU 5US1HIJA7JU r c h&tf@j£glJA;bU a d p &%>M 
WlZWr) d tJCfcO, fM»OSfif^fl2*ia«» (022. 7fy7'S 2 0 6 l 
S 2 0 8fi) . awS^-fx-O^— F3>hO — 9 2 1 1 5ft o fc 
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t $ 6 KBI»1»A*-U r c h RtfiSjSfll A# Uadp ©^ffi jC^^MT ^ 

. ai»j^««y<>FB:^3Si*:i!ifiiaffliy-f >G©it&, n>ho-7 

SiiiaiArtU r c hR^3S«ISlX*Ua d pOTtS (02 7, 2 8« 
Xfy^Snm @ 3 0 KSt t h d e f a d pf ttiJII^fTb, 7*7 

hmm-rn thdef ad P ^nm-rz. 
sun ^)vn^ 2 2©ifffl©7D-ft-bT^5. 

^t^S3 1TH S (20) fcJ;9^f >«Sc"<^ h;WKP (k)JII±ll, 
&1>T5£ (18) C<kD8tJtXn-/ h;P#H£MMTHHAT(k)£#ffl-r* 

Ufy^S 3 2) . 7fy^S 3 012 fc^T idenl <k)©i*JM!l 

S^HfrU XryfS 3 2 T?3?fflU*:Jf O y h^#igfiiiDTHHA 

T(k)^> ^ (17) izmmhxmfemm deQd&g-m-rztt^z. 07 a 

te^THfc£JHV>^«#att3&frV^ #HEHJ£»3S idenl £3fffi-rs. 

i<7ryyS3 4T(t S (15 a) K«fcD, ^JW*?* — 5"<t7 hJl 6 
(k)£#fflU Jfc^Tt^W^* — (k)©^ttiS^t5 ( 

01 2H01 lCXfy^S 3 3*t?^ff^n«) idenl (k)SM©70 
Xfy^S 5 ITU S(17) fcADHfcKSfi i d e (k)£#ttrT£o ^V*T 

^©tf^fbid tjsscT^^nsm^xcNT i dst tsizm 
m d = 2 izttjfcsv-c. r 3 j izmmznz) «t D**^*»s^ft*i»j-r«» Uf 

77S5 2) 0 ^O^CNTI DST<E>»Hiite TO J 

^^^S5 3t^ii*-, *^>^CNTIDST* Tlj f£W-T D ;* > M, 
HfcWJt i d e (k)£ l"o J tC^UX Ufy^S 5 4), Xf'^S 5 5 Klil 
tf. t^wt^* — ^£ (k)©m^*M^bfelS^tt, (1 7) fCkS 
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i£#TiELv>f?^g^##e.nfcv>©-e> ^j-vrfs 5 2~s 5 4\z<ko, & ( 

1 7) C££m3?^*£ffl^-f KfigjgiS^ i d e <k)* To J KRjfe"r*.k3fcl, 
Xr^S5 2®§^ (YES) tfcZti, W.t> lar y :/ S 5 5 \zMtS 

o 

/h2^|W|^T;WrfiJXAO, |WJ5£|^ i d e (k) fc*rr&|W!£S^«s SI 1 3 Ajc 

^ f^n ^ ^ - ^ » js jimMik^'i* c^^< £ tifc © t & £ ^ g> , ©mi 

*t z\x. □ -/tx ? ^ ;i^$n.gtr<£ o l^y y XAoDS^^ja&^ft^ 
, 01 3 AiC^L 2^i-J:-5^#14^-r?>CifcJ;D, ^^f^^cDiM 

<fc-5«IET£Z:<*:<hLfc. CtitaD, n> 2 1 iz&Z>jBiffijE*ffi± 

D-/U7^^»ft l^l^cDi&SHi i d e (k-i) (0ij;lfc£i = 1 

~i o\zttmTz> i oi@©j&3hi) *u 77\zm&v. ^neoi^i 

££>{C, l^^glll i d e (k)te, (17), (18) (1 9) £fl!V> 

TlffctJLTV>£fc*6, XD-v h^#^MSISDTH(k) ifStXn^ h)lftm 
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KflIiDTHHAT(k)tfcR«<?)D-/U7'fMjai*ff5ut,ifcS^li 
, XD^JMIfiDTH (k-1) R»DTHft-2)t, 5*3.-^ JtD U 
T (k-d-1) t fcl P 7 ^ ;|/^ &fr P Z t \Z «k o T t> ^I©i«*? 

o HUOXff^SeiTtt, MfB^i (2 4) t£43^-C#J;U£n= 5 tit, 
ll^ny h ;^ISTH R ©^ki©-i?^fflD D TH R S QA&#fcHU 
^^T-^^jlDDTHRSQAfCl^UTEIl 5 tStE I DNRLMTf- 
:/Jl/£|ft5fcU ^if I DNRLMTOTtS Ufy^S6 

2) . 

^r^^S 6 3T?tt,^Hli i d e (k) *t^«ffl/t5 E I DNRLM 

Tcfc D^#Vi/&^^^^JSUb. i d e (k)>E I DNRLMTT$>?>tf tt> TIB 
j£ (4 3) HctO, ^iEI^^SIII i d e n 1 (k)»tHT* Ufy^S 6 7) . 
i den 1 (k)=i de(k) — E IDNRLMT (4 3) 

Xf<^S6 30f*t§]| (NO) 3&fcHJ£ttS£ i d e (k) 

S'JU Ufy^S6 4) , i d e (k)<-E I DNRLMTTfeSittt, TB35S 
(4 4) Kick 19, £!EHJttSg idenl 001? HIT* Ur^S 6 5) . 
i den 1 (k)=i d e (k) + E IDNRLMT (44) 
*fcWJfeKje i d e (k)£*±E I DNRLMT©iIf3fc$2. £*te,4fcIEI3l?E 

K2S i d e n 1 (k) Sr TO J tT5 (Xry^S 66) . 

HI 6 HUB 1 1 OXf-^S 3 5THfTSn§0 (k) <D&feitm&<D7 U-?- 

7f'^S7 1tlt uWffl7?tU^77^FAlSTAB, FA2S 
TAB, FBlLMTMFClLMT^n^n T0J 2> Z iz \Z «fc V 

, WMik&ffo. -?-tT, ^ff^S 7 2 7?il HI 7 fCTj^T a 1 ' £:tf a 2 ' 
©'J5f hSI^^fTl, 7,f>>^S 7 3 7?te, HI 9lC^tb 1' <D'J^>y h 
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HI 7«, Hi 6<OXTy?S 7 2-es^frSns a 1* &?>*a 2' ©U5^h 
HI 8C*VJTtt, U 5 >y hil^S^^T^A^^-^ a 1 ' ta2' (D 

7fyyS8im tf^/t7/-^a2' *«, BfJta 2TRttX I DA2 
LK±3i>S^*JMai*r*. ^a2TflfXIDA2L^ T-lj 4;0^:*VV 
A©«te»3feSn*. ^ a 2 TRB'fitX I DA2LH r- 1 j CittTfe, 
KfeUmJE^JV/^ a 1, a2*»H6n«^ MfH^ (2 6) 
n*ff5UA©n***TO3£i&* (£*!&> al* Wa2' tfffetmb/* Vvft* 

ats^iSfftn) <&©x, r-u «ko*#fcl&telS:)t£n5 

o 

ZsT-y^S 8 IT? a 2' <X I DA 2 L?^5tlH ^jE^T^W^ > — * 
a2S, ^©TIRtfX I DA2 LCRfttSifbl:. a2«77^FA2 
STAB* r 1 j fcRJt-r*. a2«77^FA2STABtt Kigft3£ 
^lE^^Wt^^ — ^ a 2 £TP&#[X I DA2Lt^bfcrt^ 
"T. m 1 8 (c&toTMU 7f y^S 8 1WS 8 2(D'J5y h®IP 1 \Z^^>=E 

^Jw^t—jKommifi* rpu (^Bisftu.fcS) TS$m 

KTVJS 8 10fm (YES) , tfeb^a2' ^X I DA2LTS5 
^OE^x^/l^;* — * a 2 «^;W1^*-^ a 2 ' fctW&Sn* (X 
=j-V?S 8 3) . 

Xfy7'S8 4Kt)tXfy7'S8 5m trJW^^^a 1' pjf ^ a 
lTRttX I DAI Ltfilfta l_hRffiX IDAlHtt*§Wfcfe^ 
3&»ft*ISU-rs. fHalTMXIDAlLll ~2tt±a , 3 0«k0/hS^fflfc 

R$an, i^aUiigixiDAimi i^tf2i;it$ns„ 
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*"5ry:/S 8 4XtfS 8 5©##V>-rn*>#£ (YES) T?&S£€r* -?1zt) 
tXIDAlL^al' ^XIDAlHTS^tfH &JE : Gy s )Wt — 9 a 

-*al' <X I DAI LTJftitStt, tfcE^^W^.* — * a 1 STBRIt 
XIDAlLtfg^tliiifet, a l^Jgfb77^FAl STABS r l j 
K^f* (Xf^^S8 4, S8 6) . £fcal' >X I DAlHTfc^tf 
> ^jE^ttMPA^;*-^ a 1 £_hfig#X I DA 1 HCRJfetS itfeK, a lft 
tft77^FAlSTABl Tij Uf5/^S8 5, S8 7) . a 

i^ft77^FAisTABit r i j Knajgsns mm^w?*— 

9 a 1 £TIMX I DA 1 L£fcKi±IMX I DA 1 Hfcta£bfcC£&;g^r. 
01 8IC*^TI1 TsTVfS 8 4~S 8 7®'j5y hfflIP 2fci5t7^ 
— ^©^lEft^ rp2j S#Lfc^ill?SSnTV^ 0 
Xfy7S 9 OTtt, ^IE^t^/I^* — 9 a l©«S*Mit£0EiE ; E7*;W , t5* 
a 2<D*n^ R)f^ft^ i f £ li^XA2 STAB^T~efe?>^S^^iJS'J-r?>. 
BfJ£3S»£ J l s ll5£ttXA2 STAB(t r l j \Zt&< r 1 j £D/h£WS (0y*.fcfO 

. 9 9) fcis^sns. 

0 1 8 t^-TStlftL 1 RtfL 2 teu TIB^ (4 5) 
a 2 + I a 1 I =XA2 S TAB (45) 

l^oT, XfyT^SgOtt tEIE^-rOW^* — ^ a IRtfa 2 ©&&#-£• 
018 fc^-Tlff^L 1 Jtl^L 2 ©»Lkf;&Kfrt©Tffi!lK:&S**?5j&»&*l 
giJDTV^. ^fy7S9 0©Wt (YES) -?&3<i:^«^ ^jE^^WN" 
5jrt — 9 a lRtfa 2 EI 1 8 ©3fej£««|*[K:*S©T?, tS^tC 

— *7xf77"S 9 0©##«5J£ (NO) £ <h £ miE^W? * — 9 
a ljftt, Bfj£5fcJ£ J RIJ£4*XA2 STAB*6BHta 2 TRS-fiSX I DA2L*MI 
Vfcm (X I DA2L<0?2&5Ot, XA2 STAB — X I DA2L>XA2 

sTAB^sts) ^T^sa^my-rs Ufy7*s9D „ ^-ut^je^ 

TJV/t7^-^ald« (XA 2 S TAB-X I D A 2 L) $> 2> h & ^ 

lE^^A"^^— ^ a 2 £ (XA 2 STAB- I a 1 I ) KURT'S £ <h fefC, 
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a2$Sft77^FA2STABS r l j fcRjrr* Uff^S9 2) . 

7*7- y 7 S 9 lTHEjE^^Wt^^ — ^ a 1 *« (X A 2 STAB-X I D A 2 
L) iO^t^tfll ^JE^E^W^;* — ^ a 1 & (XA2 STAB-X ID 
A 2 L) fcSfcJtU mJE^JWI?*— & a 2 £i3fj£a 2TISfflX I DA2 LC 
IS^TS a l^t77^FAl STABS^a 2^b7 7^FA 

2STAB*tfel: r l j izmjZTZ (7fy7"S9 3) . 

HI 8fc:fe^Tte> 7fy7*S 9 l^S 9 2©'J5y hMSP 3 {' J:^^^ 
;W^* — ^©felE**, rp3j ^#b^^^T^$tlT^O, Sfc7f>y7"S 
9 IMS 9 3®'J5y hMSP ^Ccfc^^T^/t^ — &<D&JEifl> l"P 4J 
* # b fe^T/K $ tlT V> Z> . 

KlOi'JfcSl 7©$figfc«kD, ^JW*^* — ? a 1 ' RrXa2' ^01 

H19I4, 01 6©7ry7"S 7 3THff$tl5b 1" ®'J5y hJftlO^n 

7f5/7"S 1 0 IRtfS 1 0 2TH tf^^^-i'b 1 ' tf. m^b IT 
PSMX I DB 1 LiMb 1 i: PS-fit X I DB 1 H-?%$i2>mmmz$>Z>fr : gfr%: 
JPUSU-TS. 0f^b lTRttX I DB 1 LWU iE©m*«: 1) (C|5l!j£ 

^bl±EiXIDBlHft flIAtf rij Ki|8[jt$n*. 

XfyT'S 1 0 lRtfS 1 0 2©^^Vifnfett (YES) T353£#, T 
^XIDBlL^bl' ^X I DB 1 H"Tf &3 <h#te\ ^lE^E^UA*^ — 
^bltttTM5^bl' fcKJtan* (7xfy7"S 1 0 5) . 

-Tjbl' <XIDBlLT*^tfK, mm^TJlrt?* — ?h 1 
XIDBlLttSSt^ttfeil, b 1 U5y h77^FB 1 LMT5: rij 
BM£T<5 Ufy^S 10 1, S104) . £fcb 1 * >XIDB lHT*§t 
*WU ilE^/^^-^b 1 $±EilX I DB lHCS^TSttfefC, b 
1 'J57 H77^FB1LMTS Tlj {diS!^-r& (7fy7*S10 2, S10 
3) . b 1 'JSy h77^FB 1LMTH Ci^$n5i, teJE^fr 

— 9h 1 $TISIX I DB 1 L^fcte-kMX I DB 1 HHKbfcut 
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®2 0{t ®16CXf>yyS7 4T^$tl?> : efJl'A7^-^c 1' ©U 

Xf>^S 1 1 IMS 1 1 2Ttt. €r;Wt7^-i?c 1 ' ffifcc IT 
MX IDClLifgc 1±MX I DC 1 HT#S2>f£Hftfc3&£^^£ 

mm~?z>o ^ciTitxiDciLit w?i\z- 6 ofcis^sn, Mci 

illXIDClHit 08;Jt«6 0 fc^5£3tl£<, 

7.^y7°S 1 1 IMS 1 1 2 ©^V^Ttlfe*^ (YES) T 
^XIDClL^cl' ^XIDClHT^tm ^lE^e^WI^^ — 
*c ltt^^WI^-^c 1' izmfe^nz (Xfy^Sl 1 5) . 

-7j c 1 ' <X I DC 1 LTfe^tftts ^lE^^Wt^*-^ c 1 £TM 
XIDClLttmttfeK, C1US>H77^FC1LMT§ r 1 j 
tS^f 3 (7>^y^S 111, S 1 1 4) . £fcc 1 * >X I DC 1HT&3£ 
^JE^Erx^A^-^ c 1 %±mmX I DC lHlZWLfe-tZttTblZ. c 
l'J5yh77^FCl LMT& r l j iZWLfefZ {T.y'yfS 112, S 1 1 
3) „ clU$7h77^FCl LMTH l"lj ft£ ^iE^^ 

^ c 1 &TI&4IX I DC 1 Llfefcfi-fcRBMX I DC 1 HKliS^b/cC <h 

ei 2 i a, 09«D7fy7*s i z-vmn^n^^Wi^mm^mMmm^y d- 

X^^7°S 1 2 lTti, V hU ^iglTS^frDTltufBaS; (3 5) ©fT^JM 
ol, a2, /3 1-/3 2, Mr l~r d£^fctS1-&. 

-r 

02 2H 0907Ty7"S 1 4T?#lfT3*l^ 7. n y h frfrmmmW 1 0 's 

<Dmnxt}Usi (=dut) ^^mT^^^^o-^^-K-c^^o 

frU ^f7 7"S 2 0 2Tll 0 2 6 K^T^WaJ&lliScffi a p r e<7*JS@Hfi<D 
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AUeq^ffit^. ^fy^S2 0m m 2 7 C^-TiU^ISllA^U r c h 
©^##LS£*frU Xfy^S 2 0 5m m 2 8 fc*f»ffcMi]A:ftU a d p 

SMC STAB r l j ^ab^^S^^^JS'Jt-^. SJc^l^JS'J 77^FSMCST 

^gc/£ £ & o T US £ t o 

2 0 6TF SMCSTAB=0TfcoT^jfcX^<7M >i^ : t— V 1 
n>bu — ? 2 lA^Tii&SttH X^^S 2 0 3~S 2 0 5T^fcfci£*l 
fc»XAUeq, UrchROTadpSjDfnctiaO, HTlSPA^U s 
1 £3£ffi-r£ Ut^^S 2 0 7). 

— SMC STAB = l-efeoTjijS^^-f^W >^-h*3>hD-7 2 
lWSStft^TV^tfH iU^SiJA^Ur c hRtfjlJ&JtiJA^U a d p co 
HIATUS 1 tLTlffitS. -T^^-fe, §«M*Ueq^, fHflf? 

£ 1 3r i& Jh T £ £ £ * S c 
«<7fy^S2 0 9»tfS2 10TB, JfffibfcfWUPAAU s 1 jW^JSJiT 

*Us l#m£TR«XUSLL&TT?&*£*«, aHA^Us 1 ^MSTH 
HXUSLLKUMfcU C^y^S 2 0 9, S212) , WWXAUs 1 ^Bf^ 
±liXUSLHa±T^5ttH ®SAAUs l^lUXUSLHH 
f^TS Uff^S 2 10, S 2 1 1) . 
^2 3V3u m2 2(D^r>yys 2 0 1 T#lfT$n£^8!H2mPlM a p re© 

JM&2ffi&*fxU &V*T?tHrBB5*; (3 6) ?&HB*Hftttap r e (k) ©« 

^^frfS Uf>^S 2 2 2) c 

Ht< 2 2 3E:tfS 2 2 4T?tt.»aUfc : f ««J»iH»fl[a p r e (k) 
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#*/9rJfe±TRttX S GMHS^X S GML (DmmftlZ&Z>fr : gfr%:mmV. ^fcj 
WWkMMop r e (k)*f0fj£±TIStt©ttHl'ifc»-«5 t€rJ4,if6fc*iaa&» 
T-T*. -7j> ^MfiDttHIMa pre (k) d^TSf X SGML KTT$ 5 1 
fflMHStap r e 00 SBrJTFIBttXS GML fc|S!5£L {^vZfS 
2 2 3, S 2 2 5), ^ail^SIKiCtt a p r e (k)**8?5£±lfittX S GMH^il! 

^mmWkMlkmo pre <Bftmj£±W*XSGMHfc«jrr* (X 
fy^S 2 2 4, S 2 2 6 ) . 

B2 4tt. 0 2 SOXfy^S 2 2 1 T*tx*n*«JftWlft«3fe^5 ^ V 
P0LE©tltjl!llO7O-5 1 t-hT7S5. 

Xr^ys 2 3 lTlt ^fJS>J77^FSMCSTAB*5 r 1 j T?&5#»5 
fr&HJRIL-* FSMCSTAB = l-CSoTlfS7;7'ff-f >it : E— h'D>hD 
-72 irattfeoT^§tttl WMWfc«M£/ , <7.*--*VPOLE&3fc 
HMJfettXPOLESTBfcRfen Uf>^S 2 3 2) . 5fe3£ft»fje«X 
POLESTBH r-ij &Q3z%< r-ij fc*Sfc3SVi« 

9 9 9) KKfesn*. 

PSMCSTAB=0T*oTDS75'fT^ >^-H3> 2 1 *« 

5fefeT!*££#«U TIBiS (4 6) fc±DB«lDTHR(k)08ftfDDTHR 
(k)=£^ttJ-T^ (7,f'^S 2 3 3) , 
DDTHR(k)=DTHR(k)— DTHR (k-1) (4 6) 

X5^y:/S 2 3 4T?tofc* 7Dy hWlSlfiDTHR^T^S 2 3 3 
Tlffl$n5IIl0MDDTHRI:jSCTVPOLET^^t$b. SO 
^WifclSJtA 0 ^* — ^VPOLESfffltS. VPOLE7y^tt, 1212 5AC 
St<t5l:, XOyh;i/fISSitDTH^0i5#©I$i5i:f UD-yb 
;^MftTH*tT7*;PHIlSETHDEF5S«<l!)«4tStt) *£JPb, Oifi^ 
JWOttTttXn.; h^itiilDTH©fftfeMLTttg«-t©fit& 
Si^ti^nxViS. $fcVPOLE?>^H BI2 5 BCMT^Ti5 
fc, g^{ilcD^baDDTHR^fiUn-r^S^. VPOLEM^iitJirf 

, raeiK«i[i»T^*r <k p t g ttcD^biD d t h o is^cis t t ^ c 
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m im-r ft «fc 5 »c ig^ $ nx v> ft . 

£#T?£ft. r7*^hHSTHDEFj£§^UT}t «*B3ffikK3tA 

7 v P OL E*«Jt«W^:€f3ft«K«?£Sn, T7t;PhiSTHDE FiE 

H Pmifi^ & 3 1 * wu tti&HMK£ n 7/-^vpoLE^'>$t§j;5 

H§§g£iSmc&fti€te, B«H«THRfc»i-ft5&tmifctfjS<fc0, XDy 

K<Xf»;^S 2 3 5&tf S 2 3 6Ttt, ^fcB LsfcWmMmStfeK? V 
POLE #Bfrj£JtTIS«X POLEHWXPOLEL ©$SHl*3 fc % ft T^Sfr * 
^JS'J b , ttanttRfe" 5^-^VPOLE *tR[f j^JbTIS® ©HBIBrt ifc ft t € 
tt, i-fefc^S^^T-Tft. ~7j> 12J&fSi&R5£/1^*— ^VPOLE^ft 
TIRffiXPOLEL£JlTT?-*ftt*tt, «*HR«Jfc/ , <9*--^VPOLESi5T 
STRIXPOLELKRSb Ufy^S 2 3 6. S 2 3 8) , %&H&I&£ 
;i7^-3?VPOLE^±i«XPOLEHPi±T?*5hfH SO&BSSfcfS! 
tA7^-^VPOLE$MlMXPOLEH^St?> (7^y:/S 2 3 
5, S 2 3 7) o 

@2 6tt, 0 2 2©7f^7S 2 0 2T^fr^nft, fiDiratlia pre 
©1MSUMS I GMA&^ffi-rft«l3g<0 7Ci— h-Cfeft. ^^filSU 
MS I GMAteU Mt50 2 8 (DmwvmfomXilU a dpCDiiiiOTSil 
ft <!W«5£ (11a) #&) o 

Xf^7S2 4 1TH TIS^ (4 7) £«fctK «JWSUMS I GMA4* 

SUMS I GMA(k) = SUMS I GMA(k-l)+ a preXAT (47) 
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i<XT7^S 2 4 2S^S 2 4 3TH ^ffi bfc»## S UM S I GMA^ 
Bf^±TISffiX S UM S HRtfX S UM S L (^BrtKl&^S/^fiJS'J U « 
fISUMS I GMA^3f^±TitOSiartfc*§tt«> itt-feK^Ji^ 
7t5. — *»3NfSUMS I GMAdt^TPS^itXSUMS L£4TT&££ 
tMSUMS IGMA53f£THlXSUMSL«b (X^^y^S 
2 4 2, S 2 4 4 ) , 3KJHit S UM S I GMA^«±iIX SUMS HJ^_hT 
»*tfftt. iltSUMS IGMA^±filtXSUMSHICi^t5 
fy^S 2 4 3, S 2 4 5) . 

H2 2©7fyys 2 0 4 T^fT^nSPJitS'JATjU r c h (D^# 

Xr<^S2 6 1Tlt ^S"I77^FSMCSTAB^ rij Tfe^vg 
^£¥iJgiJT3. jS^^JS'J 77^FSMCSTAB^ TO J T&o Tjij&X 7^ 5 s 
-Y >^-K3>bn-7 2 12>*£:5£T&££^te, tW^-f > F £^51^ 
-OXKRCHC^L (7lf^7*S 2 6 2) > TfBsS (4 8) mttt (10 
a) t[Rl-(DS:) K<fcD. SUMJATjUr c h^ftHTS Ufy7'S 2 6 3) 

o 

Ur ch = — FXap r e/bl (4 8) 

— Tj^ae^USU 77^FSMCSTAB^ r l j 7?^oTMX7'fT^>^ : E 
-^>hn-7 2 1^5ltS:ofcttH fWW^M* >F£, I3rj£5fcj£fl5$* 
< >XKRCHSTBfcttU (7>f^7'S2 6 4) , =tf)W^^bl5: 
«*>fcV>THB:S; (4 9) IZ^vmmmXtlU r c h£3fLffilT£ UfS'7 , S2 6 
5) . 

Urch = -FXopre (49) 

m<X^y?S 2 6 6&tf S 2 6 7T?H Jtttt bfcSHSfltfAAU r c hJWJrJfe 
±TIfiXURCHHR^XURCHLO|girt(C*?)WWJU, SlBSM!l 

— emi'JATJU r c h)0*m^TISMXURCHL^T-?&£ Sl&glf 
A*Urch$Rlft™XURCHL«l (7f7 7"S 2 6 6 > S26 8 

) , mmwwjju r c h*tm5fe±iR«xuRCHH£)L±.T?fe*t*tt, saaux 
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7JU r c h&JtffcilEttXURCHHfcKjrr* (Xf'^S 2 6 7, S2 6 9 

) o 

tt, mm^^f >F&ffife£fefcy^ >XYLRCHSTB\ZWzfc-t2>t£:>b\Z, ^ 
^;W\'^^-^b 1 £&JBb&V>TSiJ3ia!JA7JU r chOTn^ttao, 

^ >if=E— F3>hn-7 2 l j^^Jg ^tta^fc^r^/^ 
b 1 ^tD&V^i^oT, MJ^X^-i 5 s W ^>hn-72 
1 ££^fb-T£ 

i2 8tt, 0 2 2©7r7^S 2 0 ^n^jlP&aiJA^Ua dp©Iff 

^f^S2 7 1Tlt ^WJ77^FSMCSTAB^ r 1 j -e$>£^S 
^^^JgiJ-TSo jS^^UB'J 77^FSMCSTAB^ TO J T&o TitJSX 9-f 5 s 

OXKADPtttt (Xf77*S 2 7 2), TI2^ (50) (MfB5£ (1 1 
a) (C^TS^) fc«fcO> MJSMiJA7jUadp^^tii-r^ (7f^7*S2 7 3 

) o 

U a d p = -GX SUMS I GMA/b 1 (50) 
—•fi&feWmyZtfF SMC STAB^t rij T*oTl^7-ffO^ 

-f >XKADP STBtBgJtb (7x^7*3 2 7 4) , ^T^/^^-^bl^ 
tefc&^TiBiS; (5 1) fc£D»J&fliJA:fcUadp£JMtt-ra (7fy7*S2 7 
5) . 

U a d p = -GX SUMS I GMA (51) 
ZKD^dfcjgf&X^-r^ >^-h'n>hD-7 2 l^^tftofctf 
His «»y'f >GS0fjE5fcjefty'f >XKAD P S TBCR«t*t tt)C, * 

5\>wt9*— ^ b i zmrnvtz^ummwiXJiu a d P s*fflt4;:tK± o , 
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«4>9(lcafetJ<ft3t«jW*ff^, ^WJMttJftfc^UTftftWJ^^^F SMC 

STABaWteftffS. 
^T-^S 2 8 1T«TIB^; (5 2) W&HftXftXDop r e£3? 

fcttU &V>TT1B5£ (5 3) lc«k0, ftJfettW»m5^SGMSTABt* 

ttJ-TS (Xfy^S 2 8 2). 
Dopr e=opre(k)- apre (k-1) (52) 
S GMS TAB = D a p r e X a p r e (k) (5 3) 

4ifXS GMS TAB^T^g^^JSUU S GMS TAB>XS GMS TABT 

^•»^CNTSMCST«: Tlj jW-f >^ U ;* > hf£ Uf f 2 8 
5) . SGMSTAB^XSGMSTABTWiflt 3>hn— ^2 

lA»$Jg?»*tlllJ&bT^£*»*'»j'CNTSMCST0jJ!»h«S 

Xry^S 2 8 6TH ^W^^CNTSMCST©!^*'? 
>MXS STABJ^T^5^*^JS»J-rS. CNTSMCST^XS STABT 
n>hD- 7 2 1 tegejtLTV^tipJ^U 3U¥U5£:7^F SM 
CSTAB15 TOJ \ZWLfe-$-%> UfyyS 2 8 7) „ -JCNTSMCST 
>XS STABtf^Sitlt n >ha-7 2 1 te:F^<h&oTV^<h¥iJ5gU 
. ^1|I]S77^FSMCSTAB1S; Tlj ^Wt^Tt^ (7xy^S 2 8 8) 

iSfc*©*^^*** roj ic^^Htsns. 

«<^fy^S 2 8 9m £j£*J#JJWm;frtf>*CNT JUDST& r l j 
It*}?*? »J h U *Vi*C-€-C!)SfcfeJWB»J«llffl5t7^>^CNT J UD S T«MB«* 

roj T?*s^«^*«*j-r* af>^s2 9o) . sfifjfe^asiJMiw^^^^c 

NT J UD S Tfciu -f i^z:-/^3 >X-f y^^-^fftRir^WJ^^^hffiXC J 
UD ST C«WBfl5*n«, Lfc^T, SlOtt^ry^S 2 9 0 ©45F«:5£ (N 
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O) £73:D> fi^UXfy^S 2 9 5 fcittf. 

^•©^^JS'JTOiJ >^ C N T J UD S Ty5 ? r 0 J :/S 
2 9 O^T^y^S 2 9 1 ^1*IJS77^FSMCSTAB 1 *S r l 

J 7?25?>^§^*flJS)J-r^>. ^11, illJ^77^FSMCSTABl^ r 0 
J f 2^77^FSMCSTAB2§ l~0j KlS^b (Xry 

7S 2 9 3) , fglWfey^tfF SMC STAB 1 ^ r 1 j 2 
! f!l5l7 7^FSMCSTAB2S: r l j \zWife~?2> Ury7°S 2 9 2) „ 

i<Xf>y7S 2 9 4T!t MfJJSiJ^^^7^7>^CNT J UDSTCltf 
^JSU^C7>h{iXC JUDSTC^tSttfeC, ^W7>^CN 
TSMCSTCffi^ TOJ fdiS^U 7r'yyS 2 9 5fcI». 

^fi/7S 2 9 5Ttt, 77^FSMCSTABS:, BlflJ^T'^^ 

F SMC STAB 1 t^2|lJ^77i'FSMCSTAB 2 ©HSftlfc^rrSo 
^2fJ^77^FSMCSTAB2H 7f'y7S 2 8 60^tS (YES) 
<h&9> ffHTOtT'^F SMC STAB 1 30* l"0j \ZWtfeZ tlT >b . &feWm 
ifl*7>^CNTJUDST©i^ TOJ \Zfflift-£tlZ> 
o Lf^'oT, &Mmm?^?F SMC STAB £5£¥lJj3ij£UF*a# ^ C N 

tjudst©w roj ru fcifc£i#$n§. 

S3ott, ei9©^^y7^s i ^)Pbmm-fnt hdef 

Xf-y7S 2 5 ITU Ti25£ (5 4) iCiO, y<>#g£K P TH (k) £|f£B 

KPTH(k) = PTH(H)/ (l+PTH(k-l)) (5 4) 

^ClT t PTH(k-0^^:5Q.3g(7)HtriHlSlfTB#fc7 > ^y 7S 2 5 3^ffi$nfe^ 

7fy7s 2 5 2m si i iz^k-r^jv^^^—^m^.^^Bm-v^ta 

ZnZ^jVA?*-? c 1 ' %.ZfX^ry y°S 2 5 lT^lllbTty-O^KP 
TH(k)$TI2S (5 5) {Cjgffi U ?y *)V h gH^-ftl thde f a d p (k) £ 

thdefadp(k)=thdefadp (k-1) 
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+ KPTH(k)x (c 1 ' - thdefadp (k-1)) 

(5 5) 

Xf>^S 2 5 3TH TfSiS (5 6) Kit)^ >A7^-^PTH(k)5I 

PTH(k)= (1-PTH(H)/ (XDE F AD PW+ P TH (k-I)) ) 

XPTH(k-l)/XDEFADPW (5 6) 

A (5 6) a, Mia^; (39) i:^xn' RtfA2* tti^enm^m 

XDBFADPWW r 1 j fciSbfefeOTfeS. 

^oastHasstu T7*;i/ husrrnt hdef adp^m§^, 

^ifc— F=i>hn— 5fc*B£U HI l©»«*«WW»K:ffiSSU 012© 

CfflSU EI 2 2 (DX^-y^S 2 0 3, S 2 0 4S^S 2 0 5^ -^n^tl^Hffi 

2 2®Xr^ys 2 0 7#lHWA;feJ)LfcB^ffclCffiM5b» ®2 2©X^;/7 P S 2 0 
6K;tfS 2 0 8, 024OXf^yS23ia^S 2 3 2> m 2 7 ©*-f y fS 
2 6 1, S 2 6 4MS 2 6 5, mn\ZM2 8 (DT.'rv^S 271, S 2 7 4R 
l^S 2 7 5^ SJMfcfc^ftKlffiS-r*. 

(IB 2 Qftffigtt) 

±»bfc»l©5ftttJBJBT?tt» «W*fjfc i e5*;U*«r«i*IIBd**ttg* (1) * 

m^Tfemv, «» : =Fsy»2 3&fflv>T, t*;miHjd«ia»0^»«&*PRE 
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»©«»SHSt<, tfjOTWd* r o J tVtcTttt (la) 

^^sjesu iffe^dj roj t-r-sciiijBH-rs^^wkK*^ ss 

DTH(kil)=a 1 XDTH(k) + a 2 XDTH(k-l) 

+ blXDUT(k) + cl (la) 

■ T&D, ;:<D*lf||fe«fcfc, IlSX^'f f l«3> 2 1 a t, ^ 

B^M«^«B2 4 

jgf&X^-f "5V >^^E- b'3>hn-7 2 1 a Kite, ^{illSPREDTH 

7*^7^-^^^ NHL (0L T = [al, a2, bl, cl] ) ^fiijl, 
■t*;^^^ — ?mfe$$2 2 a«, ^^l/A^^ — jr7>*rVa. — 7 2 5#£>0y££ 
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ttsa^^e^W^;*-^* b)V9 b a s e xa-> hJVtHSTHR^f 

3.-5 t ^tbDUTfc:afc^ViT»iETSC:tfc«fcD, €r^7^-^^^ h)U6 

jl&^E^Wt^-^ a 1, a 2, bl£*#S*U ^e.fC^SLR^x^^^h^ 

sthd EFofn^ttTM?^-^ c i #*#e>*a&. 

^^E^l/A 0 ^^ — h)ie base (flbas e T = Calbase, a2b 

ase, blbase, clbase]) SrgffiU ^"rfrn? *—$'mi&%£2 

#*»ii-m> mibs da) iz&vmmtt&^ji'&izmvT^zw. 

lfSX7<r^>^-I ? n>hn-7 2 1aH ^HWAAUeq, SJSiaiJ 
A*UrchSW3JA*Uadp£, (9 a) , (10 a), (11 

a) Cft*T> TIBS (9 b) , (10 b), (1 1 b) iZ^QW-mTZ* 

DUT(k)= -—■{ (l-al-VPOLE)DTH(k)+ (VPOLE-a2)DTH(k-l) 
bl 

-cl+DTHR(k+l)+ (VPOLE- l)DTHR(k) 
-VPOLEXDTHR(k-l)} (9b) 

= Ueq(k) 

Urch(k)=-^- a(k) (10b) 
-G k 

Uadp(k) = -^r-T- I A T a (i) (lib) 

S (9b) ~ (lib) teu MIES (9) ~ (11) (DtSfZmmd* To J <t 

^JW*? * — *mfe&2 2 ate, «r5CLfc«fc'5fc«!l«>l*JfeCDA* (DUT(k) 
) RtfttiTJ ( T H (k) ) Hlo*^T, timtttt^frV^TM?*—*** h)l 
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£*nrrs. ^)vn^^-^m^m2 2 a«> tib^ (15) < 

0 (k) = 0 (k-1) + K P (k) i d e (k) (15) 
5£ (1 5) ®n£M£i de (k)tt, (1 7) (SIB) , (18) (Hi 

) Rtf (19 a) teJ;0je«*n«. S (19a) «, MIBsfc (19) cd?^75iB# 
MdS roj £Ufc ^>«ft^hMP(k)H Tf35£ (2 0) 

mm lao^n, s (20) ©jE^ffWPOOtt. tib^ (21) mm 



i de(k)= DTH(k) - DTHHAT(k) (17) 
DTHHAT(k)= 0 (k-1) T C (k) (18) 

C (k) T =[DTH(k-l), DTH(k-2), DUT(k-l), l] (19a) 



TCPfi/i = P(k) C (k) 

W l+C T Ck)P(k)C00 (20) 

P(k+1) = _i_ (1 ^2P(k)C(k)C^(k) )M) ( } 



B2) 5Sv>gM$tt3fcfls^0jB& 

B3) ^"r^nrr^ — tXD H'J 7 hBfclh 
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B4) ECU©^l*t7>^>^ 

B5) imw&m co&itik 

££fc:J;9> @5£y-f >7;WUXA*!W8t5. einfcioT, IE#fr?UP(k) 
te-^&^fcfe, ^ (2 1) ©«#&#■&*•* KH£ 

■r^:t>"&Hfe^-f >7;u=f>JXA*a5ffl-r-5t» (20) «, tib^c (20 

a) <D£.?lzffim<k2tiZ>. ^ (2 0 a) lc*^TPH JM***MHKfc£T* 
vi*w - PC(k) 

lU^W- 1+C T (k)PC(k) (20a) 

(15)H TIBjS; (15 b) ©Jc5fc#*irrc:£#T?*, lU^M^ ide(k) 

©«a*ft**rr*. bfe^oT, i^^^i i d e (k) w^frn? 

0 (k)= 0 (0)+KP (1) i d e (D + KP (2) i d e (2) 

+ + KP (k) i d e (k) (15 b) 

feC ^^nzr *—9^t> b)ie (k)£_hfB5£ (l 5 b) KlfS*.T, TfB5£ (1 
5c) fc«fc?K StBtScfc^fcbfc. 
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0(k) = e(O)+DELTA H XKP(l)ide(l) 

+ DELTA H XKP (2) i d e (2) + 

+ DELTAXKP (k-1) i d e (k-1) +K P (k) i d e (k) 

(15 c) 

DEL T AteTiBaSlTS^ek r> lC, OTtDELTAi (i=l~ 
D E LTA= [DELTA1, DELTA2, DELTA3, DELTA4] 

SMDELTAiit o^e. i <Dm<Dm\zm.fezn (o<deltai< 

— & h KTD^fc^^^DELTAS^fc^^UA^^-^c 1 om 
^^^^S^DELTA4<Dfsin^-^«, r l j tLT, mMM\Zl£.l$&lk 
DELTA3S^DELTA4©-Miit^§J:Ptt5. Z<D£?lZ, & 
MVkWi^f hJl/DELTA(OS$©- SB£ r 1 j tnuiiaO, BMDT 

&:fe, MDELTA3S^DELTA4$tfefc 

^ (i5c) *»^^i3S€nt-rt, tib^c (i 5 d) (i 5 e) t>m<z> 

(15) teftjJtTTtBSi; (l 5 d) Rtf (1 5 e) SfflViT^^ 
/17^-^^^ WK? (k)^#ffi-T«.#^2:> £TF<5^jE2££^^ S (15e) 
T!£i$n2)d 0 (k)£ J"M$t^ hfri tU5, 

0(k) = e(O) + d9(k) ( 1 5 d ) 

d 6 (k)=DELTAXd 6 (k-1) + K P (k) i d e (k) ( 1 5 e ) 
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Xizm&B 2 ^mtcT^.<, *»ITK±|BS (1 5 d) (Dwmmn? b 
)V6 (OHlf^T, S^^I/A^^— 9^9 b)V6 base £/iVi£Tf35£ ( 1 
5f) ^7*)^?*-?^? h)ld (X)*Wm?Z>Z-££Vtz. 

0 (k) = 0 b a s e + d 0 (k) (15f) 

S^ril'/^^-^^^ h^6> based ^frn? * — 3. — z> 

2 5 CckDXD-/ h;i^§BS<lSSDTH (=TH — THDEF) KUSCTlg^ 

J^baselt XOyh^i^TH, IgWTHR, SfctelHiUBD TH 
R (THR — THDEF) KlJ&DTIS^UT Xn^h^Pi^IiD 
TH UDyh^StTH) SSilDTH (a^flH^THR) fcl— KcTS 
J; 5 M $ tl £ ^ £ 1? $> Z> o 

KiCct ^ iz^mmmm-cu. mfetr-t >t)^v x&*mmTz> z\£iz&o 

zmfo (i^bd , ^^n? (fOTfttfB) ©ssjje-fb (^bs) , & 
^r;wt7^-^©K»j7 m»jl (^B3) ^e^w^^-^* 

Ifr#tt^{b^©i&j£ (H^B2) ^IbTV^. 

& (i 5 f ) ££oim$n&^;w\-^;*-:?^ h ;i/ 0 (k) <D&mm 

a 1 ' , a2' , bl' &*>*c 1 ' Co^TU 5y hll&It, ^lE^E^l'/N 0 
7;* — ^^ b;P0L(k) (0 L(k) T = [al, a 2, bl, cl]) ^gffitS 

llfnthdef adptbTltilL, TI3^ (41) (42) (W§){C«fc 
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DTH(k) = TH(k)-THDEF+ t h d e f a d p (4 1) 

DTHR(k)==THR(k) — THDEF+t hde f adp (42) 

, ECU7 0CPUCfelj"5Wl^n. 

iit, ^T7^si2, si4S^si6^ -en-enxfy^sna, 1 

4 aRlKl 6 a fc^3Eb£;fc<DT&&. 

*»ttfiB^; (i 5 f) iz&z^jva?*-?^'? b)ve (kXDnitimm&mffis, 

Xr<y^S 1 4 aTH ^jE^x^/t^^— Wl^0 L (k)£ffl^T, 0 3 

6titsiAAus i Qd<Dm&® ! w*mn-?2>. -r&frtis mib^ o t>) ( 

10 b) (lib) K±D. ^ffim'MAtlXJ e gmiiJA^JU r c h (k)&.tfM 
fSliJA^U a d p (k)£3fitHU <£>A7J©^?n<t LT, SiAAUs 1 (k) 

(=5^-^lfcDUT(k)) &&ti>-$-2,. 

7t>^S 1 6 aTH EI4 1 C^-T^^-l' 5V ytf^— Fn>hP— 7<D& 
77^FSMCSTABO^!t$ff5. d CD^^^JSU ^ S MC S T ABtt 

> r i j n^^nfcifoiin ^i o^wfigii^^-r^^, 

l~S3 4$*n^h, Xf y7*S3 1 a~S3 4ai:S!lt> S5CXry7° 

5 3 3 b&t*S 3 3 c*feMVTzb(DT!$)Z>. 

Xrry^S 3 1 aT«> 3$ (2 0 a) fccfc 0 y-f h;PKP (k) 

U (18) Xtf (19 a) ICiDltXDy h^#BiitlDTH 
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HAT(k)^Iffit5 Uf>y^S3 2a) . 

^fy^S 3 3 aTH 03 5 iZmt i d e (k)©i§^MS£^frU (W|^mg 
i d e OdZntBTZ. X^yJS 3 3 bTteu i(15e) fciDHSr^ 
d 6 (k)$lEHU^T7D7 Wl/#WMS&*DTHlCJ&i;TlI[3 4tste 
b a s er-^^t, S^^^PA^ * — base £#ffi-T 
§ Uf^^S3 3c) c ebasef-yjWilt g^P^^WI?;* — * a 1 
base, a2bas e^b 1 b a s e tfrnfeZtlX^Z. XUy b)l&M&. 
IMDTH^ r 0 J T&®(Dm.*tZ> UDyh^HTH^ r7*JHH 
^THDEFifi§-Cfel>) t^, S*trJWt5^-^albaseR«blb 
a s e«M4>U, S^tr^?/-^ a 2 b a s e «if infect 5 KKJEStl 
TV^. S^T^/^^-^clbaseft roj Kiftjfcsn*. 

Xf7yS3 4aTlt 5£ (15f) CkDtr)!'/^^- h)V6 (k) 

^ftAaaS^cfr'T* Uf-^S3 5) . t^fc-fe^tr^/^ © U 5 ^ 
hMS&froT^IE^^W^;*-^^ h)V 0 L (k) &J|tffi-rs. 

13 3 5tt.EI3 3©Xry/S 3 3 aT^frSnS i d e (k)ttJMa3£CD7D — 
9^ — £tf>#L3a«. 01 2®i de (k) ^fjll <D 7, 5 s - y 7* S 5 6 

m^mm) xfy^s 5 i ^r-^ys 5 1 ac^iufe©-?^ 

Xf7yS5 1am JDI^ay hJP#HiI§iDTHHAT(k) 
£3; (18) (19 a) te£0#fcHU :0«^n 7 FJHP8gIiiD 
THHAT(k)*/B^TRj£Rf6 i d e (k)ZgHhT2>o 

**JfiJBJRT?tt, WM^^;i/CDtffcB#F^d<& roj £U TV* 
yyS5 2©MtXCNTIDSTtt, tfdAfcf T2J KiS^^tlS. 

03 6»> 1213 2<DXTv7S 1 4 aT^SfrSn** X D y h 1 
O^O^A^U s 1 (=DUT) ^BtSfilC^n-ft-hns. £ 
<D3M«, 0 2 2 IC*tU s 1 I^S!lI©7Ty/S 2 0 1 ~S 2 0 55, ^rtl 
^nXxy^S 201a~S205a tea£HLfcfc<JDT?&£>. 
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7;fy^S2 0 1a7?H 03 7 t^tWtlcOTOl^^fTb, X 
f>^S 2 0 2 aTfcL 0 3 8 t£*-r«JJfcW8ctt a ©8W*©*JMaJl*&fT'r 
X^>y:/S 2 0 3 aTteU StfH^ (9 b) KlJcD, #«J^A*U e q 

£^?tU Xr^S2 0 5 am 04 0 K^TM/ftl!! A# U a d p ©iHM. 

03 7«, 03 6©7r-yys 2 0 1 a T*fr£ n$*IO&fll$[M a ©m^S 

?^MllCDX5 i ^7'S 222~S226£> ^-tl^nx^^^S 2 2 2 a~2 2 

7f^S2 2 2 aTH MfE^S; (5) lc£D, ^K^0 (k) S^m-T^o 
K^fy^S 2 2 3 a~S 2 2 6 aft 02 30Xf-yys 223-S226 

2 3 (Dmmtmwiov $ v hmw&fto. 

03 8 M @36©7fy^S 2 0 2 a^lr$n5, WmMl&m a ©*#ffi 
SUMSIGMAa^(lit5ffii©7n~5 1 t-h-e^5. dO&Ste, 02 
6 C*to pre ©^MiH^aS©*^ ?S 241~S 24 5^ ^tn^en 
7f7^S 241a~S245 aCflLfcfcOt*^. ^^itSUMS I GM 
A ate, Mt§0 4 0©M3^/&l!lA#Uadp©irfflK^B£n£ (iftifi 

a£ (lib) #M) . 

7r^^S 2 4 1 atlt TIBjS (4 7a).CiD, SftSUMS I GM A 
a £#tH-r£e 

S UM S I GM A a(k) = SUMS I GM A a (k-1) + a X A T (47a) 
^<7>er^yS 2 4 2 a~S 2 4 5 aT?«, Ifflbfci^iSUMS I GMA 

ai^ix, 02 Qommtmmov ht&m&ffo,, 

03 9(1 0 3 6©X5^:/S 2 0 4 a T^fTSn^PJ^IUA^U r c h©M 
3£$aS©:7n-5P*-h ^©fflSttx 02 7 fcjK-rSISSSflXAU r c h 

mm&WOX^-yJ'S 2 6 3^rXS 2 6 5 gr-en^nT.^.y 2 6 3 a&tf S 
2 6 5 a fC^gLfcfc 
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£ffl^T, mm*?-! TV Fl3> ha-7 2 1 a^SbT^xt^cDPJ 

StliJA^U r c h<D&Bi Uxi/^S 2 6 3 a) , x-f 
h'3>hD-7 2 1 a^^T&£<h#<DSIjiMA:*jU r chOlffl Ufy 
ys 2 6 5 a) SUfr-rs. 

@3 6©7r7^S 2 0 5 aTHfT$tt-53§JfrI'JA:£Ua d p (Dm. 
IIl®7P-5 : t-h1?*S. £©4ffl3fcJU 0 2 d p 

WlC^fy^S 2 7 3K:tfS 2 7 5 ^-etl^tlX^^^S 2 7 3 a&l£.S 
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